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PROBLEM TO BE SOLVED: To improve the productivity of an 
aligner by means of a liquid dipping system. 
SOLUTION: The aligner transfers a pattern of an original plate 
to a substrate dipped in a liquid supplied from a liquid supply 
unit by projecting the pattern upon the substrate through a 
projection optical system. The aligner comprises a first 
substrate stage which positions a substrate in a measuring 
area, a measuring unit which measures the information on the 
alignment and surface shape of a positioned substrate, and a 
second substrate stage which positions the substrate dipped in 
the liquid supplied from the liquid supply unit in an exposing 
area after the surface of the substrate is measured by means 
of the measuring unit. The aligner also comprises an exposure 
unit which transfers the pattern of the original plate to the 
substrate, and a control unit which causes the measuring unit 
and an exposure unit to respectively perform measurement and 
transfer. 




LEGAL STATUS 

[Date of request for examination] 09.09.2003 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than the 

examiner s decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



http://wwwl9.ipdl.ncipi.go jp/P A 1/result/detail/main/w AAAuQa4wqDA417086030Pl.htm 10/18/2006 



JP,2005-086030,A [CLAIMS] 



Page 1 of 2 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It is the aligner which projects on the substrate dipped in the liquid to which the pattern of the original 
edition is supplied by the liquid supply means through projection optics, and is imprinted, 
The 1st substrate stage which positions a substrate in a measurement field, 

A measurement means to measure the alignment information about said positioned substrate, and the 
information about a field configuration, 

The 2nd substrate stage which dips the substrate to which measurement processing was carried out by said 
measurement means in said liquid supplied by said liquid supply means, and positions it in an exposure 
field, 

An exposure means to imprint the pattern of said original edition to said substrate based on the result by 
which measurement processing was carried out in said measurement field, 

The control means which makes juxtaposition perform measurement processing in said measurement means, 
and imprint processing in said exposure means, 
The aligner characterized by ****(ing). 
[Claim 2] 

A 1st conveyance means to convey the maintenance unit which holds said substrate on said 1st substrate 
stage in said measurement field, 

A 2nd conveyance means to convey the maintenance unit holding the substrate with which said 
measurement processing was carried out to said 2nd substrate stage located from said 1st substrate stage in 
said measurement field to said exposure field, 

A 3rd conveyance means to convey the maintenance unit holding the substrate with which imprint 
processing was carried out from said 2nd substrate stage in said exposure field, 
Furthermore, it has, 

Said control means is an aligner according to claim 1 characterized by controlling said the 1st thru/or 3rd 
conveyance means, and making juxtaposition perform conveyance of the maintenance unit holding said 
substrate. 
[Claim 3] 

Said liquid supply means is an aligner according to claim 1 characterized by supplying a liquid to the 
maintenance unit holding said substrate positioned by the position, and dipping said substrate in the liquid 
concerned in case said 2nd conveyance means conveys the maintenance unit holding the substrate with 
which said measurement processing was carried out to said exposure field from said measurement field. 
[Claim 4] 

Said control means is conveyance of the maintenance unit which controls said liquid supply means and said 
2nd conveyance means, and holds said substrate, and supply of said liquid, Aligner given in claim 1 
characterized by controlling to complete in the conveyance time amount of the maintenance unit holding 
said substrate thru/or any 1 term of 3. 
[Claim 5] 

Said 1st substrate stage and said 2nd substrate stage can be moved respectively between said measurement 
fields and said exposure fields. 

When the 1st or 2nd substrate stage holding said substrate to which measurement processing was carried out 
by said measurement means conveys said substrate from said measurement field to said exposure field, 
Said control means is an aligner according to claim 1 characterized by controlling said liquid supply means, 
making a liquid supply to the maintenance unit holding said substrate, and dipping said substrate in the 
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liquid concerned. 
[Claim 6] 

The 1st chamber which holds said measurement field and an exposure field, 

It has further the 2nd chamber which holds a means to collect said liquids supplied to the maintenance unit 
holding the substrate with which said imprint processing was carried out, and a means to dry said substrate, 
Said 3rd conveyance means is an aligner according to claim 1 characterized by conveying the maintenance 
unit holding said substrate and supplying the substrate concerned in said 2nd chamber from said 2nd 
substrate stage in said exposure field in said 1 st chamber. 
[Claim 7] 

Said liquid supply means, 

Liquid membrane means forming which a liquid is supplied [ means forming ] to the front face of said 
substrate from the 1st nozzle, and makes liquid membrane form in it, 
A recovery means to collect the liquids supplied by said 1st nozzle, 
The aligner according to claim 1 characterized by preparation ****** 
[Claim 8] 

Said 2nd substrate stage is an aligner according to claim 1 characterized by being immersed and moving the 
maintenance unit holding said substrate to the liquid tub prepared in said exposure field. 
[Claim 9] 

The device manufacture approach characterized by manufacturing a device using the aligner of a publication 
in claim 1 thru/or any 1 term of 8. 
[Claim 10] 

It projects on the substrate dipped in the liquid to which the pattern of the original edition is supplied by the 
liquid supply means through projection optics, and is the control approach of the aligner to imprint, 
The 1st positioning process which positions a substrate in a measurement field, 

The measurement process which measures the alignment information about said positioned substrate, and 
the information about a field configuration, 

The 2nd positioning process which dips the substrate with which measurement processing was carried out 
by said measurement process in said liquid supplied by said liquid supply means, and positions it in an 
exposure field, 

The exposure process which imprints the pattern of said original edition to said substrate based on the result 
by which measurement processing was carried out in said measurement field, 

The control process which makes juxtaposition perform measurement processing in said measurement 

process, and imprint processing in said exposure process, 

The control approach of the aligner characterized by ****(ing). 

[Claim 11] 

The 1 st conveyance process which conveys the maintenance unit which holds said substrate on said 1 st 
substrate stage in said measurement field, 

The 2nd conveyance process which conveys the maintenance unit holding the substrate with which said 
measurement processing was carried out to said 2nd substrate stage located from said 1st substrate stage in 
said measurement field to said exposure field, 

The 3rd conveyance process which conveys the maintenance unit holding the substrate with which imprint 
processing was carried out from said 2nd substrate stage in said exposure field, 
Furthermore, it has, 

Said control process is the control approach of the aligner according to claim 10 characterized by making 
juxtaposition perform conveyance of the maintenance unit holding said substrate. 
[Claim 12] 

Said control process is conveyance processing of said substrate and the provisioning process of said liquid, 
The control approach of the aligner according to claim 10 or 1 1 characterized by controlling to complete in 
the conveyance time amount of said substrate. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the control approach of the aligner which can perform in juxtaposition alignment 
measurement and focal measurement in the aligner using the immersion method which dips a wafer in a 
liquid especially, and exposure processing about the control approach of of the aligner and aligner which 
project the original edition (reticle) pattern used in a semi-conductor production process on a silicon wafer, 
and imprint it, and an aligner. 
[Background of the Invention] 
[0002] 

In the production process of semiconductor devices which overly consist of detailed patterns, such as LSI or 
a VLSI, the contraction mold projection aligner which carries out contraction projection and imprints the 
pattern formed in the mask on the substrate with which it was applied to the sensitization agent is used. In 
connection with improvement in the accumulation consistency in a semiconductor device, the further 
detailed-ization of a pattern is required and the correspondence to detailed-izing of an aligner is ** practice 
****** to development and coincidence of a resist process. 
[0003] 

As a means which raises the resolution of an aligner, the approach of shortening exposure wavelength and 
the approach of enlarging numerical aperture of projection optics are mentioned. In the case of the latter, the 
aligner of the immersion method which realizes numerical aperture equivalent to the refractive index (1 or 
more) of a liquid is proposed by making the layer of a liquid intervene between the substrate (for example, 
wafer) sides used as the last side of projection optics, and the candidate for exposure. About the aligner of 
the conventional immersion method, the immersion aligner which prepared a wafer conveyance means and 
**** is shown, for example in the patent reference 1 . Moreover, a wafer is put into an immersion cassette 
and the contents which convey a cassette are shown in the patent reference 2. 
[0004] 

Drawing 1 is drawing showing the rough structure of the aligner of the immersion method in the former. In 
this drawing, 101 is an illumination system unit and the interior of this illumination system unit is equipped 
with the exposure light source which emits exposure light. 102 is the reticle stage in which the reticle which 
is the original edition of an exposure pattern was carried. 103 is a contraction projection lens and carries out 
contraction projection of the exposure pattern of the original edition by the predetermined contraction 
exposure scale-factor ratio to a substrate (wafer). 104 is a body of an aligner and supports a reticle stage 102 
and contraction projection lens 103 grade. 
[0005] 

105 is an exposure stage and is a stage for positioning by conveying wafer chuck 105C which held the wafer 
on exposure stage base 105B in the XY direction. 

[0006] 

106 is an alignment scope (microscope), measures the alignment mark on a wafer, and the reference mark 
for the alignment on wafer chuck 105C, and performs alignment measurement of the wafer held at wafer 
chuck 105C. 107 is a focal scope and performs the field configuration of a wafer, and focal measurement of 
the direction of an optical axis. After alignment measurement and focal measurement are completed, it 
moves to the predetermined immersion location on exposure stage base 105B, and the above-mentioned 
exposure stage 105 positions wafer chuck 105C. 

[0007] 
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113 is a wafer carrier robot which collects from wafer chuck 1 05C the wafers which supplied the wafer to 
wafer chuck 105C on the wafer stage 105 (wafer load), and exposure processing ended (wafer unload). 
[0008] 

1 14 is an immersion liquid tank, immersion liquid is stored in this tank, the recovery-under immersion drop 
unit 115 trickles immersion liquid into wafer chuck 105C positioned by the exposure stage 105 before 
exposure processing, and the recovery-under immersion drop unit 115 collects immersion liquid from wafer 
chuck 105C after termination of exposure processing. 

[0009] 

Drawing 2 is a flow chart explaining the flow of processing of the aligner in drawing 1 . First, after loading 
a wafer in the exposure area for exposing (S21), alignment measurement and focal measurement are carried 
out (S22). The exposure stage 105 is positioned in the immersion location for moving the exposure stage 
105 and receiving dropping of predetermined immersion liquid for wafer chuck 105C on a stage, after 
measurement of step S22 is completed. According to the completion of positioning, the recovery-under 
immersion drop unit 115 trickles immersion liquid (S23). 
[0010] 

Next, if dropping of immersion liquid is completed, the exposure stage 105 will move a stage 105 to an 
exposure location, and an aligner will start exposure processing according to the completion of migration of 
an exposure stage (S24). 
[0011] 

After exposure processing is completed, in order that the exposure stage 105 may discharge a wafer 
[ finishing / exposure processing ] (unloading), it moves to the location for discharging a wafer, and 
according to the completion of migration of the exposure stage 105, the wafer carrier robot 113 grasps the 
wafer currently held on wafer chuck 105C, and discharges a wafer from the inside of exposure area (S25). 
(unloading) And after unloading is completed (S25), the recovery-under immersion drop unit 115 recovers 
the immersion liquid in wafer chuck 105C, and a wafer is dried (S26). 
[0012] 

Since a series of actuation about the processing in step S26 becomes the processing which carried out the 

serial from step S21 with the configuration by the aligner by the conventional dipping as explained above, 

the time amount which processing of one wafer takes in exposure area as a result as shown in drawing 3 

serves as total of the processing time in step S21 - step S25. 

[Patent reference 1] JP,6-124873,A 

[Patent reference 2] JP,6-168866,A 

[Description of the Invention] 

[Problem(s) to be Solved by the Invention] 

[0013] 

However, in the aligner by dipping in the former, under loading of a wafer, alignment measurement and 
focal measurement, migration in an immersion location, and an immersion drop, since a series of 
processings covering recovery and desiccation actuation of exposure processing, the unloading of a wafer, 
and immersion liquid were advanced serially, the technical problem that it becomes low compared with the 
usual aligner by the immersion method produces the throughput (productivity) of an aligner. 
[0014] 

This invention is made in view of the above-mentioned technical problem, and aims at raising the 
productivity of the aligner which applied the method by dipping. 
[Means for Solving the Problem] 
[0015] 

In order to attain the above-mentioned purpose, the aligner which this invention requires is characterized by 

mainly having the following configurations. 

[0016] 

Namely, the aligner which projects on the substrate dipped in the liquid to which the pattern of the original 
edition is supplied by the liquid supply means through projection optics, and is imprinted, 
The 1st substrate stage which positions a substrate in a measurement field, 

A measurement means to measure the alignment information about said positioned substrate, and the 
information about a field configuration, 

The 2nd substrate stage which dips the substrate to which measurement processing was carried out by said 
measurement means in said liquid supplied by said liquid supply means, and positions it in an exposure 
field, 
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An exposure means to imprint the pattern of said original edition to said substrate based on the result by 
which measurement processing was carried out in said measurement field, 

It is characterized by having the control means which makes juxtaposition perform measurement processing 

in said measurement means, and imprint processing in said exposure means. 

[0017] 

Or a 1st conveyance means to convey the maintenance unit which holds said substrate on said 1st substrate 
stage in said measurement field in the above-mentioned aligner, 

A 2nd conveyance means to convey the maintenance unit holding the substrate with which said 
measurement processing was carried out to said 2nd substrate stage located from said 1st substrate stage in 
said measurement field to said exposure field, 

A 3rd conveyance means to convey the maintenance unit holding the substrate with which imprint 
processing was carried out from said 2nd substrate stage in said exposure field, 
Furthermore, it has, 

Said control means is characterized by controlling said the 1 st thru/or 3rd conveyance means, and making 
juxtaposition perform conveyance of the maintenance unit holding said substrate. 
[Effect of the Invention] 
[0018] 

The productivity of the aligner by the immersion method can be raised as effectiveness of this invention. 

[Best Mode of Carrying Out the Invention] 

[0019] 

The aligner of this invention is useful to all the exposure approaches and aligners with which the immersion 
method which makes a liquid intervene between a contraction projection lens and a substrate (for example, 
wafer) is applied, using ultraviolet radiation as for example, an exposure light. At such an aligner, the 
aligner which carries out the projection imprint of the original edition pattern in the condition of having 
made the substrate standing it still at a substrate, and the aligner which carries out scanning exposure of the 
original edition pattern by slit light at a substrate while carrying out the synchronous scan of a substrate and 
the original edition are contained, and it gets. 
[0020] 

Hereafter, the suitable operation gestalt of this invention is explained in instantiation. Drawing 4 A is 
drawing showing the configuration of the suitable operation gestalt of this invention roughly here, drawing 4 
B is drawing showing the configuration of the carrier robot which performs unloading of the wafer which 
conveyance to exposure area from alignment measurement area, exposure, and exposure processing 
completed, and a stage under loading of a substrate (for example, wafer), alignment measurement, and an 
immersion drop, and drawing 4 C is a control-block Fig. for controlling a device. 
[0021] 

<The whole aligner structure> 

In drawing 4 A, the exposure area which performs exposure processing, and the alignment measurement 
area for performing dropping of alignment measurement and immersion liquid etc. are established in the 
aligner. The exposure stage 5 and the alignment stage 6 which carry the wafer set as the object of processing 
and position to a position drive in each area, and processing in each area can be performed to juxtaposition. 
[0022] 

The focal measurement and alignment measurement in alignment measurement area are in a condition 
without immersion liquid, it performs as processing in atmospheric air, immersion liquid is dropped in 
conveyance of the wafer chuck from alignment measurement area to exposure area, and the wafer chuck 
which held immersion liquid in exposure area is conveyed. In exposure area, exposure processing between 
which immersion liquid was made to be placed between the wafers and projection optics which were laid on 
the wafer chuck is performed. It becomes possible by processing the processing in alignment measurement 
area, and the processing in exposure area to juxtaposition to realize exposure of the high immersion method 
of a throughput. 
[0023] 

Hereafter, the configuration of the aligner by the immersion method is explained, referring to a drawing. 1 is 
an illumination system unit and the interior of this illumination system unit is equipped with the exposure 
light source which emits exposure light. This illumination system unit masks exposure light so that the light 
irradiated from the exposure light source may not illuminate except the exposure pattern space on the 
original edition (henceforth a "reticle"), and it operates exposure light orthopedically, and it has the function 
which irradiates at a reticle the exposure light which operated orthopedically. The lighting control section 
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401 (drawing 4 C) controls the exposure light source, and carries out exposure control of the exposure light 

to predetermined timing. 

[0024] 

2 is the reticle stage in which the reticle which is the original edition of an exposure pattern was carried. 3 is 
a contraction projection lens and carries out contraction projection of the exposure pattern of the original 
edition by the predetermined contraction exposure scale-factor ratio to a substrate (for example, wafer). 4 is 
a body of an aligner and supports a reticle stage 2 and contraction projection lens 3 grade. 
[0025] 

<The device of a stage, control> 

5 is an exposure stage and positions a wafer in a predetermined exposure location in exposure area. 6 is an 
alignment stage, and in order to measure the location of the wafer which wafer chuck 6C holds in alignment 
measurement area, it is a stage which positions in a predetermined measurement location. The two- 
dimensional location in XY flat surface of the exposure stage 5 and the alignment stage 6 is on real time by 
X bar mirror (18 16,: drawing 4 B), the Y bar mirror (19 17,: drawing 4 B), and the non-illustrated laser 
interferometer, respectively. It is measured. Based on this measurement value, the drive control section 402 
(drawing 4 C) performs point-to-point control of the exposure stage 5 and the alignment stage 6. Moreover, 
location measurement is similarly performed about a reticle stage 2, and based on the result, the drive 
control section 402 positions a reticle stage 2, and performs control of a reticle stage 2 and the exposure 
stage 5. 
[0026] 

The drive control section 402 (drawing 4 C) not only controls the drive of a stage simple substance, but can 
perform drive control which synchronized between stages, further, communicates to the transfer-control 
section 403 and mutual, and performs control for realizing the drive of the stage which synchronized with 
the chuck carrier robot (11, 12, 13). 
[0027] 

For example, in case loading of the wafer held at the wafer chuck is carried out to alignment measurement 
area, the chuck carrier robot 11, and the alignment stage 6 and ** take a synchronization, and position the 
alignment stage 6 in a predetermined loading location, and in order to receive wafer chuck 6C by which 
loading is carried out newly from the chuck carrier robot 11, the drive control section 402 carries out point- 
to-point control of the alignment stage 6. Moreover, in order that the transfer-control section 403 may lay 
wafer chuck 6C in the alignment stage 6 by which point to point control was carried out, the transfer-control 
section 403 controls the chuck carrier robot 1 1 . 
[0028] 

In case wafer chuck 6C is conveyed in exposure area from alignment measurement area, the drive control 
section 402 communicates to the transfer-control section 403 and mutual, and performs point-to-point 
control of the alignment stage 6 which synchronized with the motion of the chuck carrier robot 12, and the 
exposure stage 5. The alignment stage 6 is positioned to a position, a wafer chuck is delivered to the chuck 
carrier robot 12, and the chuck carrier robot 12 conveys the wafer chuck, and lays a wafer chuck in the 
exposure stage 5 in exposure area. 
[0029] 

In case a wafer chuck is conveyed in exposure area from alignment measurement area, the transfer-control 
section 403 which controls the chuck carrier robot 12, and the immersion control section 404 which controls 
dropping of immersion liquid communicate mutually, and each control section (403 404) performs a motion 
of a chuck carrier robot and control for performing actuation for carrying out dropping impregnation of the 
immersion liquid synchronously. 
[0030] 

<Processing of alignment measurement area> 

The alignment about the wafer 20 held on the alignment stage 6 positioned in the predetermined 
measurement location in alignment measurement area is measured by the alignment scope 7 (for example, 
microscope) using the reference mark 14 prepared on wafer chuck 6C. 8 is a focal scope and performs 
measurement about the field configuration of a wafer 20 and the depth of focus of the direction of an optical 
axis (Z direction) which were held at wafer chuck 6C. The measurement control section 407 controls the 
measurement processing in alignment measurement area, the whole control section 405 is provided with 
these measurement results, and they are stored in memory 408. 
[0031] 

In the exposure stage 5 and the alignment stage 6 The driving gear for adjusting the location of the field 
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inboard (the XY direction) of a wafer 20 and the include angle of the vertical direction (Z direction) is built 
in. The drive control section 402 which controls the memory exposure rear ************ s t a ge 5 the drive 
control section 402 With reference to the measurement result stored in memory, the location within the field 
of the exposure stage 5 (XY flat surface) and the include angle of the height direction (Z direction) can be 
adjusted so that the exposure field of a wafer 20 may always agree with high precision in the focal plane of 
exposure light. 
[0032] 

<The device about immersion liquid, control> 

9 is an immersion liquid tank and immersion liquid is stored in this tank. The temperature controller 412 for 
controlling the temperature of the feeding equipment 410 which sends out immersion liquid, the flow rate 
control unit 41 1 which controls the supply flow rate of a liquid, and the immersion liquid to store is 
contained in this tank, and these are controlled by the immersion control section 404 (drawing 4 C). In order 
to secure an exposure fixed as a liquid for immersion to the wafer which is the exposed body, what has the 
few exposure absorption of light is desirable, and that to which degassing processing was performed 
beforehand is more more desirable still so that air bubbles may not intervene in liquid by dropping of 
immersion liquid. Moreover, it is this better ** to excel in quick-drying so that desiccation can be finished in 
a short time after termination of exposure processing. 

[0033] 

10 in drawing 4 A is a bottom unit of an immersion drop, and can supply immersion liquid from the 
immersion liquid tank 9 to a wafer chuck through the conveyance tubing 30. Dropping initiation and a 
dropping flow rate are controlled for the immersion liquid under control of the immersion control section 
404, and in the immersion liquid tank 9 by feeding equipment 410 and the flow rate control unit 411. The 
immersion control section 404 communicates to the transfer-control section 403 and mutual, and controls 
dropping initiation and a dropping flow rate synchronizing with the conveyance actuation by the chuck 
carrier robot 12. 

[0034] 

The transfer-control section 403 generates the chuck carrier robot's 12 orbit directly under the bottom unit 
10 of an immersion drop, and performs point-to-point control for being filled up with the immersion liquid 
dropped from the bottom unit 10 of an immersion drop in a wafer chuck. Moreover, the transfer-control 
section 403 controls the chuck carrier robot 13, in order to convey the wafer chuck after all exposure 
processings of predetermined in exposure area are completed from the exposure stage 5 to reception and the 
immersion liquid recovery desiccation chamber 301 (see the drawing 4 E). 
[0035] 

Under the present circumstances, the drive control section 402 which controls the exposure stage 5, and the 
transfer-control section 403 which controls the chuck carrier robot 13 communicate mutually, and is 
controlled to be able to perform positioning of a stage 5, and a drive of a carrier robot 13 synchronously. 
[0036] 

<Wafer chuck> 

Drawing 4 D is drawing showing roughly the cross-section configuration of wafer chuck 6C (5C), and has 
the concave configuration about XZ cross section. Wafer chuck 6C (5C) can be changed into the condition 
of having dipped the wafer 20, with the immersion liquid 409 by which is in the condition which held the 
wafer 20 on the substrate attachment component 408, and dropping impregnation was carried out, and can 
hold the wafer which is an exposed object. 
[0037] 

<Conveyance conveyance of a wafer chuck> 

Next, the chuck carrier robot for conveying a wafer in alignment measurement area and exposure area is 
explained. He is the chuck carrier robot which supplies wafer chuck 6C on which 1 1 put the wafer 20 in 
drawing 4 B to the alignment stage 6 in alignment measurement area (refer to drawing 4 A). 12 is a chuck 
carrier robot located between alignment measurement area and exposure area (refer to drawing 4 A). Wafer 
chuck 6C which alignment measurement ended can be discharged from alignment measurement aria, and 
the wafer chuck filled up with immersion liquid in the conveyance path can be supplied to the exposure 
stage 5 in exposure area. Here, wafer chuck 5C in drawing 4 B is the wafer chuck supplied by the chuck 
carrier robot 12. 
[0038] 

In conveyance to exposure area from alignment measurement area, the chuck carrier robot 12 positions 
wafer chuck 6C directly under the above-mentioned bottom unit 10 of an immersion drop, and the 
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immersion control section 404 starts dropping of immersion liquid according to the completion of 
positioning. After dropping impregnation of immersion liquid is completed, the transfer-control section 403 
drives the chuck carrier robot 12 again, and supplies the wafer chuck which filled immersion liquid to the 
exposure stage 5. 
[0039] 

13 is a chuck carrier robot which conveys wafer chuck 5C holding the wafer which exposure processing 
ended from exposure area to the immersion liquid recovery desiccation chamber 301 . The chuck carrier 
robot (1 1, 12, 13) is constituted by the link mechanism (44a, 45a, 44b, 45b, 44c, 45c), and can move a chuck 
grasping device (41, 42, 43) in the advancing-side-by-side direction by controlling revolution of each link. 
Moreover, the chuck carrier robot (11, 12, 13) has the non-illustrated vertical drive, can go up and drop a 
chuck grasping device (41, 42, 43) to a Z direction, and positioning for grasping the wafer chuck (5C, 6C) 
on a stage (5 6) can be performed. 
[0040] 

<Exposure processing> 

If wafer chuck 6C (hereafter referred to as "wafer chuck 5C" in exposure area.) is set to the exposure stage 5 
in exposure area, the calibration of the illuminance of exposure light will be carried out to the illuminance 
sensor formed in wafer chuck 5C by 15 before exposure, and the exposure light amended by the calibration 
will be irradiated (1,401). While exposure light is illuminating the reticle (original edition), the reticle stage 
(original edition stage) 2 holding a reticle and the exposure stage 5 holding a wafer (substrate) 20 operate 
synchronously, the whole exposure pattern on a reticle carries out image formation on a wafer 20 through 
this synchronization, and the resist applied to the front face of a wafer 20 exposes them. 
[0041] 

The exposure control section 406 (drawing 4 C) controls exposure processing according to the set-up 
exposure conditions, for example, wafer size, and conditions, such as the exposure time (exposure of 
exposure light). 
[0042] 

Moving the exposure stage 5 which exposure processing ended to the position under control of the drive 
control section 402, and on exposure stage base 5B, after [ of the exposure stage 5 ] in position, the chuck 
carrier robot 1 3 grasps wafer chuck 5C, discharges wafer chuck 5C from exposure area, and conveys wafer 
chuck 5C to the immersion liquid recovery desiccation chamber 301 (drawing 4 E). 
[0043] 

Although the above is the explanation which paid its attention to each device which constitutes an aligner 
next, the flow of the actuation in alignment measurement area and exposure area is explained using drawin g 
5-7. 
[0044] 

< Operating-sequence > 

(g) is the chuck carrier robot (1 1, 12, 13) in the alignment measurement area and exposure area which are 
shown in XY flat surface at drawing 4 A, alignment stage base 6B and the alignment stage 6, exposure stage 
base 5B, the exposure stage 5, and drawing showing the relation of the bottom unit 10 of an immersion drop 
of operation from drawing 5 (a). 
[0045] 

First, in drawing 5 (a), the condition that wafer chuck 6C was set to the alignment stage 6 by the chuck 
carrier robot 11, and wafer chuck 5C was set to the exposure stage 5 by the chuck carrier robot 12 can be 
shown, and each stage can start migration from a home position to juxtaposition, respectively for alignment 
measurement and exposure processing. Since exposure processing can be performed in the exposure area of 
another side during alignment measurement in the area of the method of one, it enables only the part which 
can arrange both processings in parallel and can perform them to aim at compaction of the processing time. 
[0046] 

In order to perform alignment measurement and focal measurement to the wafer 20-1 conveyed on the 
alignment stage 6 by drawing 5 (b), the drive control section 402 controls the alignment stage 6, and 
positions the alignment stage 6 in a predetermined measurement location, and alignment measurement and 
focal measurement are performed by the alignment scope 7 and the focal scope 8. Alignment measurement 
and focal measurement are performed without dropping immersion liquid in an alignment measurement 
field in the case of alignment measurement and focal measurement, since there are few refractive-index 
differences between a resist and immersion liquid and reflection factor differences of an immersion oil level 
and a resist side when there is immersion liquid and focal measurement detection becomes difficult. 
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[0047] 

On the other hand, in exposure area, alignment measurement is completed, wafer chuck 5C at which 
immersion liquid was dropped is set to the exposure stage 5, a stage is moved to a predetermined exposure 
location one by one, the whole exposure pattern on a reticle carries out image formation on a wafer, and 
exposure processing which exposes the resist applied on the surface of the wafer is performed. The 
alignment measurement and exposure processing in drawing 5 (b) are the processing which can be stood in a 
row and performed. Each control section (401-404) and the whole control section 405 In order to perform 
this parallel processing, a chuck carrier robot (1 1, 12, 13), The movable timing of the alignment stage 6, the 
exposure stage 5, and the bottom unit 10 of an immersion drop is controlled. Without the wafer which is a 
processing object piling up in each area, each device section (5, 6, 10, 11, 12, 13 grades) is controlled so that 
processing of each area does not delay the processing in degree process. 
[0048] 

Next, drawing 5 (c) shows the condition that alignment measurement and exposure processing were 
completed, and in order that the drive control section 402 may collect wafer chucks [ finishing / processing ] 
(6C, 5C) with the chuck carrier robots 12 and 13, respectively, it moves the alignment stage 6 and the 
exposure stage 5 to a position. 
[0049] 

The chuck carrier robots 12 and 13 are each area, and drawing 5 (d) shows the condition of having grasped 
the wafer chucks 6C and 5C with which measurement processing and exposure processing were able to be 
managed. The chuck carrier robot 12 conveys wafer chuck 6C from this condition to the directly under 
location of the bottom unit 10 of an immersion drop, and the chuck carrier robot 13 conveys wafer chuck 5C 
to the chamber 301 in the immersion liquid recovery from the exposure area in an aligner, and desiccation 
area. 
[0050] 

At this time, the chuck carrier robot 1 1 is grasping wafer chuck 6e which carried the new wafer 20-3. The 
transfer-control section 403 can communicate with other control sections (401, 402, 404, 405), and can 
perform loading of the wafer (20-1, 20-2, 20-3) which synchronized with other drives (5 6), the bottom unit 
of a ****** drop (10), and the exposure processing section (1 3,401), and unloading. 
[0051] 

<Dropping processing of immersion liquid> 

Here, the bottom of the immersion drop performed to wafer chuck 6C is explained in the condition in 

drawing 5 (e) using drawing 6 . 

[0052] 

The condition that immersion liquid is dropped to wafer chuck 6C by which drawing 6 (a) shows the 
condition that the chuck carrier robot 12 grasped wafer chuck 6C in the alignment measurement field, and 
moved drawing 6 (b) directly under the bottom unit 10 of an immersion drop is shown. The transfer-control 
section 403 and the immersion control section 404 which control positioning of the chuck carrier robot 12 
can perform control which communicated mutually and synchronized with it. Based on the chuck carrier 
robot's 12 completion of positioning, the basis of predetermined control of flow and immersion liquid are 
fed (410 41 1), and immersion liquid is dropped at wafer chuck 6C from the bottom unit 10 of an immersion 
drop through the conveyance tubing 30. One or more immersion liquid is filled by the top face of a wafer 
20-1 with the depth with a fixed refractive index. 
[0053] 

And as shown in drawing 6 (c), wafer chuck 6C into which immersion liquid was poured is conveyed by the 

chuck carrier robot 12 in exposure area, and is set on the exposure stage 5. 

[0054] 

It will be filled with immersion liquid by between the wafers 20-1 set as the last side of the contraction 
projection lens 3, and the exposure object on wafer chuck 6C (5C), as the height of a Z direction is 
controlled by positioning of the exposure stage 5 and wafer chuck 6C (it is equivalent to 5C of drawing 4 
A.) set on the exposure stage 5 is shown in drawing 6 (d). the method (former) non-according [ the 
resolution of the exposure method by dipping when the maximum incident angle of the beam of light which 
carries out image formation to a wafer assumes that it is equal by the approach by dipping and the approach 
by dipping, even if it uses the light source of the same wavelength ] to dipping - comparing ~ the refractive 
index (n> 1) of immersion liquid - double - it improves. This is equivalent to making numerical aperture 
(NA) of the conventional projection optics into a refractive index n, and according to exposure of an 
immersion method, it becomes possible to acquire the impossible resolution beyond NA>1 by the 
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conventional method. 
[0055] 

Explanation is returned to drawing 5 (f) and wafer chuck 5C [ finishing / exposure processing ] is conveyed 
by the immersion liquid recovery desiccation chamber 301 with the chuck carrier robot 1 3 from the 
exposure stage 5. Moreover, wafer chuck 6C at which immersion liquid was dropped is set to the exposure 
stage 5 by the chuck carrier robot 12 as an object for the next wafer exposure. Moreover, wafer chuck 6e 
which carried the new wafer 20-3 as an object for the next alignment measurement is set to the alignment 
stage 6 by the chuck carrier robot 1 1 . 
[0056] 

And in drawing 5 (g), if wafer chuck 6C at which immersion liquid was dropped is set to the exposure stage 
5, the drive control section 402 will control the exposure stage 5, and will control migration and positioning 
of the exposure stage 5 for the exposure processing in exposure area. On the other hand, if wafer chuck 6e is 
set to the alignment stage 6, the drive control section 402 will control the alignment stage 6, and will newly 
control migration and positioning of the alignment stage 6 for the measurement processing in alignment 
measurement area. 
[0057] 

The above is the flow of processing in the case of performing alignment measurement and exposure 
processing in juxtaposition, and in order to compare a series of actuation of these processings with the case 
( drawing 2 , drawing 3 ) in the conventional example, if the timing chart which paid its attention to 
processing per a flow chart and wafer is illustrated, it will become like drawing 7 and drawing 8 . 
[0058] 

Drawing 7 is a flow chart which shows the flow of the actuation for performing exposure by dipping 
concerning this operation gestalt, and drawing 8 is drawing showing distribution of the processing time 
which each step in the flow chart of drawing 7 takes as a timing chart which paid its attention to processing 
per wafer. 
[0059] 

According to the aligner concerning this operation gestalt, as shown in drawing 7 , it becomes possible to 
shorten the time amount which processing takes by dividing the processing (S703) about alignment 
measurement and focal measurement, and the processing (S704) about exposure into two area, and 
processing to juxtaposition. In order to perform these two processings to juxtaposition, it is necessary to 
synchronize between processes (S710, S711, and S712, S713), and to perform conveyance of the wafer set 
as the object of processing, and a wafer chuck, and the conveyance device corresponding to parallelization 
of processing and its control are indispensable. In the case of this operation gestalt, by the control section 
(402, 403, 404) for synchronizing the exposure stage 5, the alignment stage 6, a chuck carrier robot (11,12, 
13), the bottom units 10 of an immersion drop, and those actuation The supplied wafer (S701) is held by the 
wafer chuck (6C) (S702). Alignment measurement and focal measurement are performed (S703). Under an 
immersion drop (S704), And exposure processing (S705) is performed, wafer chuck 5C holding the wafer 
20 with which exposure processing ended is conveyed to the immersion liquid recovery desiccation chamber 
301, immersion liquid is collected (S706), and wafers etc. are collected after desiccation (S707) (S708, 
S709). 
[0060] 

(Refer to drawing 7 for S701 and an S702:step number) in the timing chart of drawin g 8 with the processing 
which supplies the N+lst unsettled wafers to alignment measurement area, The processing which conveys 
the Nth wafer with which measurement processing ended in exposure area from alignment measurement 
area (S71 1, S704, S712), It is processed by juxtaposition by the processing (S713) which conveys the N-lst 
wafers [ finishing / exposure processing ] from exposure area to the immersion liquid recovery desiccation 
chamber 301, and control of conveyance which ******( e d). 
[0061] 

By aiming at the synchronization of the time amount which conveyance takes, it can prevent that a 

throughput is delayed according to the processing waiting state of degree process. 

[0062] 

Moreover, it is necessary to make measurement processing of a wafer of the N+lst sheet complete in the 
timing chart of drawing 8 within the time amount which exposes the Nth wafer. It is for preventing that 
delay of the processing in measurement down stream processing serves as a constraint, and the throughput 
of the process of exposure processing falls. 
[0063] 
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Therefore, the whole equipment control section 405 generates the plan for on the whole controlling 
actuation of each control section (406 401-404, 407) with a flow chart as shown in drawing 9 A, and it 
performs control with each concrete control section so that this plan may be filled. When wafer size and 
exposure conditions, such as the exposure time (exposure of exposure light), are set up, in step S901 for 
example, the whole control section 405 The plan of operation required of each control section (406 401-404, 
407) shown in drawing 4 C (It generates [ for example, ] carrying out time amount Tl for Processing A, and 
processing Processing B by time amount T2 etc. (S902)), and this is received. Each control section (406 
401-404, 407) According to the plan of operation generated at step S902, the conditions (for example, 
setting conditions for positioning the acceleration which drives a stage, a moderation pattern, and a stage, in 
order to process Processing A by time amount Tl etc.) for performing concrete control are determined 
concretely. 
[0064] 

As shown in drawing 9 B, the whole control section 405 communicates with an information processor 905 
through a network 900, it can receive as data and such processing of drawing 9 A can also set up the 
concrete actuation pattern of the plan of an aligner of operation, or each control section. Moreover, in the 
production line which consists of two or more aligners (901-904), it may transmit from an information 
processor 905 by using the concrete actuation pattern of each control section in the plan of each aligner of 
operation, or each aligner as data, and you may set it as each aligner. 
[0065] 

According to the aligner using the immersion liquid concerning this operation gestalt, it becomes possible to 
perform alignment measurement and exposure processing to juxtaposition, and this configuration enables it 
to raise the three put of an aligner as explained above. 
[0066] 

Moreover, in the aligner concerning this operation gestalt, it becomes possible by arranging the bottom unit 
10 of an immersion drop and feeding equipment 410, the flow rate control unit 411, and a temperature 
controller 412 to atmospheric environment other than the inside of exposure area to perform maintenance of 
the device about this immersion liquid etc. easily. 
[0067] 

<Modification 1> 

The modification 1 of a configuration of dipping the wafer 20 used as the candidate for exposure in 
immersion liquid is shown in drawing 10 . With the configuration (drawing 4 A: omit explanation about the 
component to which the same reference number as drawing 4 A is given) shown in the operation gestalt 
Although the configuration which is made to trickle immersion liquid into a wafer chuck from the bottom 
unit 10 of an immersion drop, and dips a wafer with immersion liquid was shown when conveying wafer 
chuck 6C in exposure area from alignment measurement area For example, ** is also good so that a seal is 
carried out for waterproofing of the migration section device of the exposure stage 5, and the immersion 
cistern 21 immersed in a wafer chuck may be formed in exposure area, it may change into the condition that 
a wafer chuck sinks into the immersion liquid of this immersion cistern 21 and a wafer may be dipped in 
immersion liquid. Under the present circumstances, the bottom unit 10 of an immersion drop is controlled 
by the immersion control section 404 to perform a liquid supplement of the immersion cistern 21 . In this 
modification 1 , by preparing immersion liquid in exposure area beforehand, the need that immersion liquid 
is dropped for every wafer is lost, and it becomes possible to shorten the time amount which dropping of 
immersion liquid takes compared with an operation gestalt. 
[0068] 

<Modification 2> 

The modification 2 of a configuration of dipping the wafer 20 used as the candidate for exposure with 
immersion liquid is shown in drawing 1 1 . The immersion liquid feed pump 27 for supplying a wafer has 
connected immersion liquid to the immersion liquid tank 9, immersion liquid is supplied on the wafer set to 
exposure area from the immersion liquid supply nozzle 22 through the immersion liquid charging line 25, 
and you may make it form liquid membrane in a wafer front face. In this case, from the immersion liquid 
recovery nozzle 23, the supplied immersion liquid is recovered by the immersion liquid recovery pump 28 
through the immersion liquid recovery piping 26, and is returned to the immersion liquid tank 9. 
[0069] 

In this modification 2, it becomes possible to shorten the time amount which takes the whole wafer at 
dipping to dip only the part set as the object of exposure with immersion liquid compared with the operation 
gestalt dipped with immersion liquid. 
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[0070] 

<Modification 3> 

The modification 3 of a configuration of dipping the wafer 20 used as the candidate for exposure with 
immersion liquid is shown in drawing 12 . Although wafer chuck 6C was conveyed with the chuck carrier 
robot 12 and the wafer was supplied to exposure area in the above-mentioned modification 2, you may make 
it the exposure stage 50 and the alignment stage 60 move by turns between alignment measurement area and 
exposure area, as shown in drawing 12 . 
[0071] 

Although drawing 12 (a) has illustrated the thing of a configuration of that the modification 2 of drawing 1 1 
showed the configuration about supply and recovery of immersion liquid The configuration for moving a 
wafer chuck, the configuration for supplying immersion liquid, and the combination of** are not what is 
limited to this. For example, in case the alignment stage 60 is moved to exposure area from alignment 
measurement area as shown in drawing 12 (b), you may make it immersion liquid dropped at wafer chuck 
60C on the alignment stage 60 from the bottom unit 10 of an immersion drop. 
[0072] 

This modification is moving the alignment stage 60 and the exposure stage 50 holding a wafer chuck by 
turns between each area, and enables migration of the wafer chuck which served as transfer actuation of the 
chuck carrier robot 12. 
[0073] 

<Modification 4> 

In order that the temperature rise at the time of immersion liquid desiccation and the humidity rise by 
evaporation of immersion liquid may eliminate the effect affect the processing in alignment measurement 
area and exposure area as disturbance in an above-mentioned operation gestalt and modifications 1 -3 It 
prepares in the temperature control chamber 29 as temperature tone ****** which had alignment 
measurement area and exposure area covered. Moreover, by preparing immersion liquid desiccation / 
recovery area in the immersion liquid recovery desiccation chamber 301, and isolating with the temperature 
control chamber 29 The environment shall be managed so that the effect by the temperature at the time of 
immersion liquid recovery and desiccation and humidity rise may not affect the processing in alignment 
measurement area and exposure area as disturbance ( drawing 13 ). 
[0074] 

<Manufacture of a semiconductor device> 

Next, the manufacture process of a semiconductor device of having used the aligner mentioned above is 
explained. Drawing 14 is drawing showing the flow of the overall manufacture process of a semiconductor 
device. The circuit design of a semiconductor device is performed at step 1 (circuit design). At step 2 
(exposure control data production), the exposure control data of an aligner is produced based on the 
designed circuit pattern. 
[0075] 

On the other hand, at step 3 (wafer manufacture), a wafer is manufactured using ingredients, such as silicon. 
Step 4 (wafer process) is called a last process, and forms an actual circuit on a wafer with a lithography 
technique using the mask and wafer which carried out [ above-mentioned ] preparation. The following step 
5 (assembly) is called a back process, is a process semiconductor-chip-ized using the wafer produced by 
step 4, and includes assembly processes, such as an assembly process (dicing, bonding) and a packaging 
process (chip enclosure). At step 6 (inspection), the check test of the semiconductor device produced at step 
5 of operation, an endurance test, etc. are inspected. A semiconductor device is completed through such a 
process and this is shipped (step 7). 
[0076] 

The wafer process of the above-mentioned step 4 has the following steps. The step which oxidizes the front 
face of a wafer, the CVD step which forms an insulator layer on a wafer front face, The electrode formation 
step which forms an electrode by vacuum evaporationo on a wafer, the ion implantation step which drives 
ion into a wafer, The resist processing step which applies a sensitization agent to a wafer, the exposure step 
which imprints a circuit pattern to the wafer after a resist processing step with the aligner which gave 
[ above-mentioned ] explanation, The development step which develops the wafer exposed at the exposure 
step, the etching step cutting off parts other than the resist image developed at the development step, the 
resist exfoliation step which removes the resist which etching ended and became unnecessary. By carrying 
out by repeating these steps, a circuit pattern is formed on a wafer multiplex. 
[Availability on industry] 
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[0077] 

This invention is applicable to the aligner which used immersion liquid, control of the aligner, etc. 

[Brief Description of the Drawings] 

[0078] 

[Drawing 1] It is drawing showing the rough structure of the aligner of the immersion method in the former. 
[Drawing 2] It is a flow chart explaining the flow of processing of the aligner in drawing 1 . 
[Drawing 3] It is drawing showing the time amount which processing of one wafer takes in the exposure 
area of the aligner of drawing 1 . 

[Drawing 4 A] It is drawing showing the configuration of the suitable operation gestalt of this invention 
roughly. 

[Drawing 4 B] It is drawing showing the configuration of the carrier robot which performs unloading of the 
wafer which conveyance to exposure area from alignment measurement area, exposure, and exposure 
processing completed, and a stage under loading of a substrate, alignment measurement, and an immersion 
drop. 

[Drawing 4 C] It is a control-block Fig. for controlling a device. 

[Drawing 4 D] It is drawing showing roughly the cross-section configuration of wafer chuck 6C (5C). 
[Drawing 4 E] It is drawing showing alignment measurement area, exposure area, and immersion liquid 
recovery / desiccation area. 

[Drawing 5] (g) is the chuck carrier robot in the alignment measurement area and exposure area which are 
shown in XY flat surface at drawing 4 A, alignment stage base 6B and the alignment stage 6, exposure stage 
base 5B, the exposure stage 5, and drawing showing the relation of the bottom unit 10 of an immersion drop 
of operation from (a). 

[Drawing 6] It is drawing explaining dropping processing of immersion liquid. 

[Drawing 7] It is the flow chart which shows the flow of the actuation for performing exposure by dipping 
concerning this operation gestalt. 

[Drawing 8] It is drawing showing distribution of the processing time which each step in the flow chart of 
drawing 7 takes as a timing chart which paid its attention to processing per wafer. 

[Drawing 9 A] It is a flow chart for explaining the processing about the decision of the plan of operation for 
controlling an aligner, and a pattern of operation. 

[Drawing 9 B] It is drawing explaining the configuration of the aligner linked to a network. 

[Drawing 10] It is drawing showing the modification 1 of a configuration of dipping the wafer 20 used as 

the candidate for exposure in immersion liquid. 

[Drawing 1 1 ] It is drawing showing the modification 2 of a configuration of dipping the wafer 20 used as 
the candidate for exposure in immersion liquid. 

[Drawing 12] It is drawing showing the modification 3 of a configuration of dipping the wafer 20 used as 
the candidate for exposure in immersion liquid. 

[Drawing 13] It is drawing showing the example of a configuration of a temperature control chamber and an 
immersion liquid recovery desiccation chamber. 

[Drawing 14] It is drawing showing the flow of the overall manufacture process of a semiconductor device. 

[Description of Notations] 

[0079] 

1 : Illumination system unit 

2: Reticle stage 

3: Contraction projection lens 

4: The body of an aligner 

5: Exposure stage 

5C: Wafer chuck 

6: Alignment stage 

6C: Wafer chuck 

7: Alignment scope 

8: A focal scope 

9: Immersion liquid tank 

10: Bottom unit of an immersion drop 

1 1 : Chuck carrier robot 

12: Chuck carrier robot 

13: Chuck carrier robot 
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14: Reference mark 
15: Illuminance sensor 
16: X bar mirror 
17: Y bar mirror 
18: X bar mirror 
19: Y bar mirror 
20: Wafer 

21: Immersion cistern 

22: Immersion liquid supply nozzle 

23: Immersion liquid recovery nozzle 

24: Immersion liquid 

25: Immersion liquid charging line 

26: Immersion liquid recovery piping 

27: Immersion liquid feed pump 

28: Immersion liquid recovery pump 

29: Temperature control chamber 

30: Immersion recovery desiccation chamber 



[Translation done.] 
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mk» a an® a* nftgscs^? , ffigasfifc** ltmkkik<d><*->* 10 

«9 33 W- W # ® K S W »J Jlft a i: > mi SB 8 ft¥ Wl ic « 3 ^ ffl a i: , £ M ?J K IH ?t £ 
■& 3 ftJ W ¥ IS i: . 

[WsRSI 2 ] 

MEttHttttK: & SMEMI 1 l«^f - S> fc , flI8ES**«8frs«#:i:=.v h *ii;M-r 
£ sn i asat#f& ^ , 

^ >y h*«g&ir3ig3SB2l¥JSi:, 

m k w » ¥ ®*i , msbui 1 /ism 3 mm^m^um it, ifrE»ts*{s*fr 

y b © 88 * M ^Hc Jl *t 2 -£ 3 £ i:*1f»4:-rS8ll*«i fcEf£©8ft5g«o 
[ » * * 3 ] 

mB«f*«f&¥ia«, item 2 wEw-w««^6ittS2»jteiB*»c, *u t e st my 

WEiSfi*fi»T5«»azy Mc«tt*«*&L, i» E» « * S & « f* ic a * C i: * «? « 
k ?- S tt # flt l fc|B*tDR^Sfio 

C»*«4] 30 

na e w » # a a , mmmwmmmmt , mm^ zmm^mt , ^mmLx, mmmfottu 
mmiafticftT-r z & ? tcmm? z c fc%»ikt*i** 1 nm3 (D^-rtxfr 1 * k e 

*oS«SBo 

immm 5 ] 

ME^ 1 »fiXf-^Stflw!^2SSXf-^«, ftifti, mi SB It ffl ffi m t wi SB M ft 

MS38tsiJ¥©tc .j: k> stMatf snfe«tiBS«^«^t5 si * fc f*ss 2 as«* -r - s> 

M SB ©J IS # J9 it > mi SB ft {tt^M^JHSP L T, M S3S £ * « W f 5 fil «p a - * )- ffi 40 

iEis*aK«#cat ci*naj:t4i*«i fcsfittofsftiifio 

6 ] 

MEtt»J«tt;fttf»tt«**iK«"r*SI l ^-vv^it, 

Si, mlSBS«^^S?^ k, fciRSf SSI 2 V? fc , * Jg « L , 

*&E3!3«iJ&¥®«:* MSB Ml 1 * V ^ ft© MEK ftmm \H K & S W Eft 2 S« X f- - 

^*>e», miSBa«^«^-r v \ zmm l> sia«siii2i2f 

[SfsR* 7 ] 

mmm^m^^mn. 50 
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MiBSi>'X;i'K«j:o#i*&*nfe«f*:*iaiR"r«iaiR#a4:, 
^i^sc tttnmt? %>m&m 1 tc ib « © it ft si e 0 

C W * Jg 8 ] 

--y h*a«^tiT^»^^iii:^#^i:-r§ff5)<3Si fc E « © H ft « 0 
[ St * * 9 ] 

[|$no] io 

it $'J fUsK 1*1 £ *5 v> T , 3HR * <fc ■ i* a& r SSf§ 1 {i«8t&Xg , 
«■ SiJ X @ . 

W838f-«ixSK«tt)thw«iai« < snfca«*, to e m » « *s ^ s k <t o « ?n s tu la 
te^-r s gftxa t , 

HuEtf-SJxsfcfeitsw-iflijma t , ittSBJUtxatcte^sK^jaat, fcMJUteHfr* 20 

* ^ $ij sp x a t , 

[ M * * l 1 ] 

&m 1 mmjimt , 

£r M fc *i , 30 

* t rawest 1 0 icmm.<Dmy£mm<Dfflwx&c 
im&mi 2 ] 

iw ae as w x g « . HuiBS«©*s^^a t > iia as « f* © # *& & a mmmm.<Dmmm 
mtHic^rr z * ? tc «i w -r s c tz&mt? zm&m 1 o$ftiii 1 k e « © g ft s « 

tO $IJ ffll ?a ffi o 
[fgW©f¥«ftIB$n 

[ 0 0 0 1 ] 

^aitttliexgicfc^TfflveftS, MKS (l/f * ;lO /^-^tj/ijay 40 
ft fc ?t T M S £ % m ft S B K £ T ^ Y * > h ft- iJW • 7 * - # x ff- $J £ , ^ ft $a 

[»*««] 
[ 0 0 0 2 ] 

L S I & S V tt fi L S I ftJf0fi«i^*-y?i)S«nSi|ii*f;W70llIIf 
/Vdf-XDMfcSlKiHMfctfHJ&Sft, US>'Xh:/a^x©fgJg£ra0#{c®ft=gficD$! 50 
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m it *\ © ft J& # £ ft ft T # tc o 
[ 0 0 0 3 ] 

ltn) fc»«ftMP»**«i-r»«»**o«**«*<ti**tiTV'>*. k * © « a ^ 

[ 0 0 0 4 ] 10 

0 1 It. ffi*efeU5»liS*ao»3t8iolH6W4i»%*tHT*S. HI 0 K ^ 
T , lOllillli-'yht^t), C©flaiB*:ix.yh©rta$teiiBftft*58*-SKft 

xf-^T-fes, 1 0 aai/MSBi/vXTSD, niig©87fc/** — > * a « c^x/n) 

C»LTBr£Oi/hS3tfg*ltTi^fiKt5. l 0 4 tt«)t«l*#T * 9 , lx * rt> 

0 2Rtf»/|Nja»L/^Xl 0 3 ^? £ 3£ it IT S <, 
[ 0 0 0 5 ] 

1 0 5tt«)6^f-J?T?8»), S)t^f-->X-x 1 0 5 B±t;fe^t, >7 X /n {$ J# 
LfOiAffy^l 0 5C%XY^ri^KjRSIL, ffii»»*t 5 ft J&OXf-^-pJ&S 

20 

[ 0 0 0 6 ] 

1 06»77^^yhX3-/ ffeo, ■>x/N±(D77-r^>hx'-^Rd : 

^x/N^-v-y^ 1 0 5 C±©Tv-f^>hfflCD»JpV-^%H-iBiJL> >7 X /n ^ -y ^ 1 0 
5 C IcUnZ ftfcV 3L>\<DT <y << * > h tHW * ff 3 e 1 0 7 (i7*-*X7a-7'TSt) 

xtm*«7i/ft», laoijtxf-^i 0 58, sjtxf-^^-x 1 0 5 B±©f 

SO*attiC»»LT, ^lAff 7^ 1 0 5 C£&B&a6T3o 
[ 0 0 0 7 ] 

1 1 3 S'y Xa^^xaXt - *J \ 0 SiOfXAf t 7 1 0 5 CiCftl&L ( «> X >\ 
p — H ) , ^7 l d5Q ; 31©*l7L.fc:'7X^;£>7X,'N7 L -v-y^ 1 0 5 C €> EI IR (^xa7>d 30 
— H ) t5fXA«!In#7hT'a&5. 
[ 0 0 0 8 ] 

1 1 4«?ssjs^>^T', c©*>*Kfc«»*B?*L, mmmmrmu^- ^ b 1 1 

5 tt , 8*MlMKfe^T(i, DtXr-^l 0 5 K ^otfiia^jn/c^XAf t y 
* 1 0 5 C lcmmm*ffiT L , S?tSaS©i^T^{C*3 0>T«> «a»WTIs|JK:xx-y h 1 
1 5 «j8«*!>IAft <j» jr 1 0 5 C 2r £ HI UX T ?> o 
[ 0 0 0 9 ] 

I2«, Hifc&tts*ftSH©ffi»©Mft*aHtpj , rs:7n--<7 v + -h"z*&.6o $f > 

B)t*t5ft«)ORJ(x'J7rttf x/\%n-K (S2 1) LT^ 7 7^ ^ > Uti • 
7 * - * X St H * L ( S 2 2 ) % X -r <y 7 S 2 2 © W iWJ # 7 L fc & fC , S % X y- - 1 40 
0 5^ilJ^TXf-i ? l«D')XAf t <y ^7 1 0 5 c*m3t©*a*o»T*stt*fc 
£ © M {£ B fc It ft X y - ^ 1 0 5^tI8;«)L, ffiHi*tt^57fctiE^«a»tWTlH|iK:i 

x<yhi 1 5 i±mmm*ffi-f? z (S23) . 
[00 1 0 ] 

& fc , ffillOlT^reTtSi:^ l*XT-y 1 0 5(il7tfiiii:xf-i/"i 05^ 

&®1£&t , m%7-7--is(Di&m ; &T \c&L i/v s^^e«s^«affl*p»aii&-r s (S24) 

o 

[001 1 ] 

BJteffiaa**i7f«fc. s^xf-y 1 0 5tis^ma^^©^x/N^gfai c t > n - 
7* -c > y ) -r zrcibic ^^x/^*^^H■rsft^6©ffl^■^c»i6b, gftxf-^ 1 0501 50 
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^^x/N^rfB^LT, g )■£ x y 7 ft £ x £ #f ffl (r^n-xf^^) t5 (S2 5 
) o f Lt, 7>n-f-f >^A^7T5i: ( S 2 5 ) , ->x/N?--f>y^l05Crt£>?& 
8 » * , *» *WT @<R 3. - V h 1 1 5{C«fc0lHllRLT, "y- X /n £ "T & (S2 6) . 
[0012] 

w±KiflLfefcfe»), '&*<Dmmtc & znytmwic & zm&T'it, x :r <y r s 2 1 

Xf'y/S 2 6 te *5 «■ « A 9 ic M ? 5 - M O K ^ 1ft Rl L fc S te * 5 » , 81i L T 

S 2 1 2 5 lets If 5 V&mm ffl <v mtu £ & 0 

[ W W & tt 1 ] W IB ¥ 6 - 1 2 4 8 7 3 f»l 

[ W ff X IK 2 ] Wf M ¥ 6 - 1 6 8 8 6 6 # & * 
C 8 © Hi S ] 

[0013] 

Ifr l/ftiCS, fi£*fcfettS, J: SS^iit'l^ 9 x m <d d - t 2 ^ y y , r v 

Mti • 7*-AXfH, ?RaffiB'\©»»Rtf«»»»T* *ft*l3, <y- x/n<d 
7 > n - x ^ ^a^OIs]ilX : ?-bT^:^Sj{ / Ftct>/c:§-^©®S^v'U 7 it 46 6 

[0014] 
[0015] 

±ie@W^»figt-^fci6tc, *f|B^<D^i.S7 1 6«S(i±i: lTKTO*l*St5C t 
[0016] 

W- iffl ¥ IS £ , 

m 12 it S'j ¥ s tc j: o it so a 9 ^ s n fc a « * , m 12 $ # « & # a tc * k> « s n 3 m 12 

6?t ft¥© t , 

hu IB W i»J ¥ K *s it 5 It jfiiJ £L m t , fflSEKft^afcfctfSlg^J&gfc, £ M H 2 

■& s sw » ¥ a fc , ^st5tt^«att5. 

[0017] 

±ieom^^«tc*5^T> mmwrmmmicio zmmm 1 s«x-r-$^c, m 

lu 12 It M tB 1$ ic & 5 M IB 31 1 SffiX7 i -^^e>MI2S^fi«tcSSS9fB^2»«X-r 

miiB^^^ii!c{cs§wiBm2»ffiX7 i -s/*^e»te¥5Q9*^nfcais^«»-ri,««f^. 

x>y h%ae&iT3fg3«&a!¥ai:. 

mi 12 SU 85 ¥ J£ & , WfBSIS 1 ftSfiS 3 «&jM¥a*M LT, M 12 S « * ft it T 5 (S «f a x 

•y KoiRas^MWfciifTS-e-scifc^wpafcfs, 

[fSWo^^] 
[0018] 
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[0019] 

- > * X 'J -y h)tiaox + +y^^T5i^8i^tsn^ 0 

[ 0 0 2 0 ] 

«T, *»«OSfiftH«»»*«/f%«K«IBtS, C £ T', 14 AtJ, # ?§ B£ © ® 10 

**sfi«S8©«*a*«iswte3S'rBiTa50, a 4 b a , a *g 9 x /\ ) © p - -r 

[ 0 0 2 1 ] 

H4Atfei>T, K ft Se B K tt , S^ffil?:lf ^ I^x ij 7 i: , T^-Y^^MfiSiJ&tf 

5^XA%j§iLtfSOfiItfii^J6^1-5l)tXT-y*5 i:77^^yhXf-y 
etfftlfftOX'JTKfe^TliLT, & X V T fc 43 It 5 © H % M JU fcl * ?f f S C t # 20 
ft 5. 
[ 0 0 2 2 ] 

•> x/n t.(omicmmm*-fttE-£ ^rzm^tmm^mnt ns. r^-r * > bti- 

sjxyrfcfettsfflai:, BJtxij7c*ysfflii:, ^M^jfcsaa-rsct-e, x ;u - 

[ 0 0 2 3 ] 30 

KT, M#iUc<fc£S?ftSfi©#ffi!Ucc>^T, BiS*#f L^oRitS. l «M 
h & 9, c © fig bj? ?s :a x > y ^©rtaHc&fiftft^fg^SIlftft^^e.nx 

vs. c omii- -y h «, sftftiifr ^asm* n/-cft#\ sikcwf, ru?^;i/j 
o a, Kjt)tai*!6ij»LT, m^© * j = ^ y^B^^^jRiMintP-r s . 

[ 0 0 2 4 ] 

2 S ft >\* - > © m m. T* * 3 U ^ * ;U * JS * L lx f- V )V X -f - *J V & 5 „ 3 li iSS /Jn 
fi»UVX*-t?;fc ?K IKIiE©lI*fc/< (0»J*.fc?> *xm) tc *f L T Bf S ©IB /MI 

^fg^it T-ffi/jN^^-r So 4!il^iI**T'$D, 1/f f;VXf-^2Snt^fi^U 40 

[ 0 0 2 5 ] 

<X-r-S>©«*, *iJW> 

5tt83tXf-^T?6 0, & ft X U 7 E t3 ^ t , <7X/N^mS©MftfiBtcfiB^46-r 
5 o 6li774'^>'hXT-'>*T«!), 7 5 * V Mf M x y T £ *5 V> T , 9 x /n * 

y ^ 6 c i?u m t s t>. x >s to a m * tf- m r § ft * k > m s © ft- so fit « k e a at * % -r § x 

ftlf n> 7- ( 1 8> 16. :04B) , (19, 1 

7 , : m 4 B ) t , ^ 0 ^ © b - If =F * W" (C J: 0 y T )\> Z >f A fc It H * tl £ „ C © It M 

micm~3^r , fgiftfijsngi54 0 2 «4C) z^Y^FXT-^e 50 
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(d ti h si J6 m n & ft o o * fc , u- ^ * ;b x 7- - *j 2 e m l t t ibj «t c B it m &n t> n , 

*-©«*K:S"3vT, IB »l ftj SP SB 4 0 2 « , l/^*;l/Xf-y2 0ffilS!«)*fit\ 
?*7f-^2 tI^Xf-'>*5CSIi?:R?„ 
[ 0 0 2 6 ] 

igil*iJWa54 0 2 (04 C) tt , Xf-^**Oli*M»t««»tT?S:<, X x - S> 

fflsnn-pra)«ufcffi»sinp*ff5ci:6<"e*, s tc , »iifS!i»aM0 3i:ffl5teiH3LT 

, -V v * M m P # y h (1 1 , 12, 13) fcraJWUfe^"r-^©K»*^S-r«fe«) 

© mjj m * ft *> o 

[ 0 0 2 7 ] 

m 7L «? , ^ x ^ -v y * « *t * ft fc •> x /\ it t << * y hm mi x y t ic □ - 7* w > y 10 

IT 3 ^ fc « , f +7^1Snjj?y h i it, 75^^hXf-^6i:, ft* |e] ffl % i: y , 

jn5^XAft7^6C^ft7^iSn#7hl 1 ft> e> § It IX 3 fc & tc , fgffrMgB 
4 0 2tt, 77'f^hXt-i'6*ffilft»*llt4. * fc , «Bj2l*iJS3Jei54 0 3 ti. & 

Bi*j<)»sj?nfc77-i'^ > h^t-^eioxAf + «v * 6 c**ii-rs «e g 

«J 8P as 4 0 3 ti , f t'^12So*y h l l *r *J » "T 3 „ 
[ 0 0 2 8 ] 

T7^^^hfhSiJxUTft^e.S7 1 6x"JT(ct7X/N^-v-y<76C^rM3M-r?.f^^«, SB » 
ffl»aU0 2li*&iWWa$4 0 3i:ffiSK:3i«LT\ f t7^«2lD^7 h 1 2<D«J^fc 
[§IWLfc7'7-r^>'hX'r-v' , 6, Mft*^ - i? 5 <DtiLW.Xk*bM'®*'0kft-? Z> o Rlf £ © & 20 

* * £ » U * *LT^+y*12So#«y H 2 14, ^ <D -7 x /n ^ + >y ^7 % fl® 3! L , K ft 
xiJ7l^Ol^Xt-v''5E')lAtt7 75fl1-5o 
[ 0 0 2 9 ] 

*2Sn # v h 1 2*iW«l-r*||iaSM»»4 0 3 fc»S«©WT*iM»-rsSc»flPJ»6M 0 
4 ffl 5 fC ii ft $r L T , $ ffl ffil S (403, 404) it, ^ -y 7 $6 >M P # -y t <D » £ i 

[ 0 0 3 0 ] 

< 7 5 f * y Mt S'J x y t <d sa a > 30 

77^^> h ft M I'J 7rtT\ ffi 5£ O It ffl fit H (c ffi « & * $ ft fc 7 9 -f ;* > h X x - *J 

6±k:fi[»«nft!> xa2 otwrs77^^y ^i^f + «y ^ 6 cifcsusn 

1 4 % ffl V T , 77^^hX3-7-7 ( m Z. , K tft ft ) (C £ 9 ft M £ ft 
5c 8li7*-iJXXn-7 , T'£!), ^x/Nf-^^^eCfCfig&^ftTc^x-^OOSJfc 

«^7ttt73(R] (z?aipj) © m m. e m -r s m m * n ? , m m m m a* 4 o 7 « r ? -< * > 

hit fflij x y T (c tt 5 if m «1 a »J M L , c ft e» © It 91 S5 * fi , ^ f* ff?J W 4 o 5 &c if « 
^ft, 4 0 8tC^/^^ft5o 

[ 0 0 3 1 ] 

I)tXt-'>*5Stf7 7^^yhXr-> i 6li:li < -7x;n 2 0 ©ffirt^l"] (XYTjIrI) 
fl?g|54 0 2tt^^U®7 , fi , >)T{Cfelt5^7teXx-v ! 5>g:SfJfflI-r5ig«)$'Jfflia54 0 2 ti , * 

[ 0 0 3 2 ] 

9tt«iig^y^T*$!), co^^^rttc^a^ft^Bf^^ft^o cco^i/^fcc±^affi 

*gOWtESIi4 1 0, ?gi*:©«^}Slt«^^JPT 5 }t»^Ji)^» 4 1 1, IfltSI 

(04 o tc<i;y^j'#$ft5o laffloafttLTtt, ««)tfl:-x»fea , >xMtc — so 
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MB:£»«t-3fc&U:Sftft©©i&tf'>&^&©tf#$L<, M « , KSiftOWTKJ: 

Ig ft $& H <D *S 7 f£ £ , (6«l*S«flHI , PW**«C4:^TffSJ:5Ka<ett»c«tiTi/'>S 
c itfcci U\ 

[ 0 0 3 3 ] 

H 4 A fc: * l OliSliSSTi-'yUffeD, WLWiWLZ > * 9 6 «S M © 3 0 * fl- 
Ltlil^^XAf ty^fcJtltitetSa^f tS, ffi?«$i|fflig|54 0 4 cd MM (O 
T , »*«*^^9rt©?K«}Kft<EESS«lt«4 1 0, jffi S 3PJ SI B 4 1 1 J; 9 , » T M *& 
fcSTSitfMflSn*, »»»J»SR4 0 4fi» «SjMfiJ'#g|54 0 3 i:ffla(Cffl{i^LT, 

f +yf ian#» h i 2 Kx.&m&W!tt tmmLx. mTM% tmrmmzmw-t &o 10 

[ 0 0 3 4 ] 

ae *J ffli SP 4 0 3 14, iSareWT^xy h l 0 © ifi T K ^ + -y * «8 & n # -y h 1 2 <D $Jl 
it £ L , «S*aTa-7 l~ l 0*^iTfnsii$i£')xAf t7?rti:^«t 
3 & © B & 46 ftJ « fir 3 o * 1t , ffl82l*ij»g|54 0 3 {±, I«xiJ7rt?Bi£0|«ffl 
ltf4TS71/ftl<D!>i^?t»J't, »)!£Xf-y5fr6$tt8!), re S re 13 HX *!£ *i 
3 0 1 (04 E *c«28-r*fc*ic*-*y**28n#-y h 1 34«»t 

[ 0 0 3 5 ] 

cob, mxxr-- v 5 zum? zmmmmm 4 o 2 1 , f*y*tain*yn 3 

fl?J»-rsjR2S{WW»4 0 32:tt, ffl 5 fc il f§ * ff W Xf-->*5©fiIft»J:, n# 20 
7H3 <D *JB »fc*«HWLTfi*.*J:5lcflPjfpr*. 
[ 0 0 3 6 ] 
<'j7XM^ L -ir"y^> 

0 4 D « , 9x/\?-+y*6C (5C) ©BrffiJg:R**llRWfc;S"rBT?2&!)x XZSiffi 
fcMLTMtf^LTV^o C/x/N^--v>y^6C (5C) ti , S«{SJ#afl#4 0 8±fC 
? X 2 0 £ « ft L fc 4* SS T , lTaA?nfciIjS4 O 9(CiO, >>IA20*i8LiS: 

[ 0 0 3 7 ] 

<«j7X^^*.y 

# fC , * X /a * , 7 =7 7 * 2/ h W m'J X U 7 , ««XiJ7Kft^Tiatf5ft»Of +y 30 
^»IOif!<y HCO^TiUStS, 04 B tc $5 V" 1 T , 1 1 tt')XA2 O^ltfc^iAf 
t'7nC^77^^HtlX'J7 (H4 A#I) rt©77^^y hxf-->*6i:«iS 
tSf + y »I2So*'>' b-e*0, 1 2«77-f>tyhtHxiJ7i:g3iex'J7 (04 A 

# M ) OIKffiit5f-Yf **2Sn#»; htf$»), 7 9 7 * > Mt PJ » 7 L fe 9 x 
+ \ v 1 6 C^Tv-i-^VMtSiJTV 7fr6Sfffll, »2S « » fe V» T « a » * ft * L fc 
•>XAf t^41)txiJ7rt(Ol^Xf-^5IC|t|St5Li:i!)^f §o C <I T* , 04 
B *5 It 5 "y" X ^ -y ^ 5 C 14 , f t 7^1ftSn#7 h 1 2 ti DftftSnftf X»f 
t 7 7 T 35 5 o 

[ 0 0 3 8 ] 

7 9 7 ^ y Mt M x U T 6 IB ft x y 7 's © fR *3 ^ T , f t 7 7 1 1 n 7 h 1 2 40 
« , ±I©IIlIT^xy h 1 OOETK'i'XAf t 7 7 6 C^fiia*LT, mmM 
9PSI5 4 0 4 «filRft^7Eti/\ IiiS©iT*l!iSt5. illCiTaAid^Tt 
£> , SgSM!frJ£Pgl$4 0 3 «, Stff t7^i«D#y H 2 Jig »} L T , « » i* * » L 
ft-^XAf +7 7^S)tXr-->*5C«$&1-§c 
[ 0 0 3 9 ] 

1 3 14 , I^ftltf^TL/i^XA^SfiffS^XAff 77 5 C^i^xiJ 7^5« 

* y h ( 1 1 , 12, 13) « , U >7i« (44 a, 45a, 44b, 45b, 44c 

, 4 5 c) (U^IIS^ntfc^ & V > ■? <DM\si%:fflffl? & C t IC £ 0 , ^ >y ? ffi # 
tt#t (4 1, 42, 43) *Sfe3i35riqUi:»»*HiSCfc^t»*So * fc , >y ^ «8 & P 50 
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# >y h (1 1 , 1 2, 1 3) it, ^ H <D ± T « » « «* f& * T ?> , ?-+>y*ffi!8r«* 

(4 1, 4 2, 4 3) * Z # fa ± » » BTJ^T, X T" - *J (5, 6) ±©>>IA^t 

y * (5C, 6 C ) fcfc©ffi1iifc«>*?T5Ci:a ,5 "CS.5o 

[ 0 0 4 0 ] 

<mytmm> 

r^XA^A"^ 5 CJ kt4. ) tft?FJft5t, !>XAf-+ y jr 5 CKRU 6nt 
:7P-5'ayfcJ:DMiESftfc«3fcfttfJH»**iS ( 1 , 40 1) . K ft ft A 5 ^ /I/ ( 

mm.) * m. m l t v> % m , u * ;i/ * « it l t v> 5 u * >i x -r - y ( m m. x t- - ) 2 10 

snftu->"x h J£ ft * n 5 o 

[ 0 0 4 1 ] 

mftmm^ 4 0 e (04 o njtsnftjjtiff, <7x/N-y-^x^, sift 

sfra c * ft ft © jsb jw « ) *if©^fl:K:(je^*)ttffla*{iPj»-rs 0 

[ 0 0 4 2 ] 

-X5 BitOfSOtttilL, M ft X X - 5 © « & & £E 7 f£ fC , f t-j/^IgD 

h 1 Stt'JXAf 5 CSJEJf LT, Srftxy7 , A>P>'?x^?-*>y^5C;&J#aj 20 

l , mmmmu^m^- ^ ^ ^ — 301 ( 0 4 e ) t^iAf + 7^5 c^is-rio 

[ 0 0 4 3 ] 
[ 0 0 4 4 ] 

< Kj ft — *r 1/ X > 

05 (a) fr<b (g) fi , XY¥BrtfcfcV»T, 04 At/^t77^^y MtifflxU 7 
Stfl^xU7lcfe^§f ^iiMn#y h (l K 12, 1 3) 75^^hX 
T-->X-X6 B, 77-f^V h^f-->*6, DtXr- ^ ^ — X 5 B , S«Xf-^5 
, f LTSSiSlT^xy h 1 0©iffO||«^^t@T'S5o 30 
[ 0 0 4 5 ] 

Sf, 0 5 ( a ) T? f± % f t 7 ^iln#7 f 1 l CiO^XAf + 7^6 C^77^ 
FXf-->*6lct7 hStl, ^ -y * j$ 311 n # >y h l 2 Ct 0 (fi^f t y ? 5 Ctf 
IS ft X x - 5 IC -tr -y h?nfc«Si%^L N £■ X t" - 5* fx * - A # S> t/ 3 > 6 T =7 7 * 

> hum. mKmm<Dtc#)ic, * n ^ n m j>j tc & n * m & t & c t w t? 1 ^ 6 . i^©iy 

T? , M ® 9 * M J»J L T fr 9 c tfi V % 5 ft t£ It , & W m ?3 <D ffi. ffi * 0 3 c £ W nj ffi ft 3 

o 

[ 0 0 4 6 ] 

05 (b) 1?, ?7^^hXr- ^6£»i^nfe')XA2 o - 1 (CJtLT^ 7 =y 7 40 
^>hSHWRtf7*-*XffJ«|*ff5fe«>lc, IB m M W BP 4 0 2 «77i'^>'hXf-v ! 
6 £ f|ir# L T ^ £ © M" jfflffi B fc 7 ^ 7 * > hXr-^6%fiI)*J6L, T 5 -T ;* > h X n 
-7'7Stf7t-AXX3-y8Cj:!)77^^yHt-il, 7*-*XftSiJA^fft>n§„ 

^gRtfJfcSRffii: U 5> X MfcOSIt$l)!)f>S^C £ £ 7 * - £ X t+ $J tH g 
fc ft S C £ *> 6 , T'^-r^VhW-fflHRttfcfcVTtt, m~F IT tcT 5 J * > b 9Y 

ffl R Xf 7 * — * X 1+ M * ft 5 o 
[ 0 0 4 7 ] 

-TJ > 8)fcxU 7Kfe^Ttt, r 5-f ^ > hW-JMA^T L, llitf IT?nft>?XA 

) 
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rcuv x v znfttiimtfmft-g n% <, m 5 (b) 33 tt 5 7 7 -r * > 1- if- m t m 

% mm t itttn lt nut % n t &»jm%; mm? & k> , & m p a$ (401-404) & t>* 
^»«i»»4 0 5t±. c <d m ?u & m * n ft t % rc * ic , v vnmuxv \- (1 1 , 1 

2 , 1 3) , 77-f^yF7f-';6, IJ6Xf-V5, SattBTa-y h 1 OOWTift 
U7'©jaa*^XSK:i3ttS«iai*jlSES^SCi:^«lv-»J:dKft««iai5 (5, 6, l 0 

, li, 12, i 3 m ) % m m t % o 

[ 0 0 4 8 ] 

20c 05 (c) » r 9 -f * y h w-im&tf Rjtjaa^»T u fcttai*^ l t* k> , 10 

HP94 0 ZlifiiSfftOXAf t yir ( 6 C , 5 C) * * tl ? tl * V v ? MM V v 
b 1 2, 1 3 £ J; 0 0 1R f 5 fc & E , ffi IS. <D &m T 7 ><■ > I^Xf- 

[ 0 0 4 9 ] 

0 5 ( d ) « , f t7?IgD^7 h 1 2> 1 3 * ft * ft (O x U 7 T? , It Sd ® 9 , S 
JtJaiifaA/^^XAf +7*6 C, 5 C%JB»l/fe«»*^lT^«. 
+ y * SB 2f n # v h l 2 « , ^XAf t 6 C 5:!SiIlTxx7 h 1 0 <D IS T ffi B i: 
T it & L , f f^Iln^-y b 1 3tt, ^xa^ +y i7 5 C%I)t8ilcfelHI«x 
|J7*6, ffi » * EI IR , RlliiJ7C6lt5f +>/U0 ICiatS. 

[ 0 0 5 0 ] 20 

cOtf , f t '^ISn-f-y M 111, liU^i;\20-3*i*ft!)I«ftf 
6 e%fflRFbTV>5. IS«ffllS|S 4 0 3 Bx t©Mi^. (4 0 1 > 402, 404, 4 
05) kI§*LT, AS <D 18 f*J «S #§ (5, 6) , ^«i«iTa-7h (1 0) , SS ft M 
993(1, 3, 40 1) fcHJHLft!>XA ( 2 0 - 1 , 20-2, 2 0 - 3 ) OO-f -f 

[ 0 0 5 1 ] 

C C T? , 0 5 ( e ) fc It * « fil t? , -JXA^tv *6 CC»LTfJ5«»«»T*B 

[ 0 0 5 2 ] 30 

06 (a) « , 7 9 * ^ h fb $J ^UUHC & ^ T , f f 77lJln^7 b 1 2tf->inf 
^76C*«»Lft«l*iSLTt!), 06 (b) B , «»»«Tix.y h l ooiT 

» 8 n # y h 1 20ffltB9l«>%«iJflil-r*JRS6»Jlil»4 0 3 ^ ^ « HHJ 4 0 4 S185ICI 
fl £ b , HJHLftSiJilifeSlfTtSi: tff-pfr*. f- -V y * fflBiMo # >y h 1 2 © <4 B 
7 E « -3 <a T , ffij£©8S«fM MMffii££ft (4 1 0, 4 1 1) , «!Si3 

0*fl-LTfc»»MT:3.-y h 1 OfreiilStf'JlAf t 7 7 6 CCST^nSo ^ x 

a2 0 - 1 <D±mictemffim& 1 «±©«i«* < -£ioi8s*t.oT*ft«h5. 

[ 0 0 5 3 ] 

tlT, 0 6 (c) fc "T <fc 5 E , SSSRA'aA^tlfOlAf t77 6Ctf, 40 

**an#y h 1 2 k «* o a *t x y 7 £ *m * *u g»xr-->*5±(ct7 hsn§„ 

[ 0 0 5 4 ] 

»jexf-^5±lcty h«tlfc"7XAf *6 C (04 A© 5 CCffl§t§o ) It 
, S^X-r-^5©{ftB^J6fc<fc0Z73l6lO^;^^$iJ»^ft, 06 (d) tc ^ T J: ? (c , 
i^S^byXSOMIt'JxAf + 7 7 6 C (5C) iO8)tStt45 7lA2 0 
-l fc©lffl#«»ifcTi»fc«ft;fc#IR*!:aSo ^xACgitSTticiTcAltft^il 

?I^Tt, R«K:<fc.51g*fi7!i5iI©»«2Jtt, « » «fc 6 ft ^ ( f£ SO tfsSfcJt^TiKS 

m<o®ffim (n>n fsift±-r*o cftti, ffiiosDt^ioiPS! (na) *®«f* 

n{Ct"i>Ci:i;^fiBiT'^0, M S T? i£ <7) f? ft E efc ft W: , «e*73^T-^Rl^T-fe^fcNA> 50 
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i u ± co m m -h * m z c t tt ri m k & s „ 

[ 0 0 5 5 ] 

Iil?:l5 (f) EIL, STtffllSf^OiAf + CttSJtXf-^ 5ft>6, 

f+y^Ign#vH 3KJ:t), «*«iaiKft*l^-ir>^-3 0 1K*aS«ti*. £fc 
, «a«* , IT«hft'>i^ftyi'6Cli < ^O^x^fiftfflfcLT^-Y-y^a&jMutf 

[ 0 0 5 6 ] 

•?■ L T , 0 5 (g) Kfe^T, ^li^ifiT^nft-JXAf Ctfl7tXf-'>* 10 

5{c-tr>y l-^nst, mmmm^ A 0 2 ^ ft X ^ - ^ 5 % ff?J ffll L T ® ft x U 7 ft (c 33 It 

^ -V -y ^ 6 e^T^-f'^y hXf-->*6£-b7 h £ 4a 3 £: , Ig ft ftj ffl) gp 4 0 2 It T 5 -f * 
> h X r- - 6 £ »J ffl L T 7 5 <f * > b ft M x 'J 7 rt &c 33 5 If- ii M 9 O *b fc 7 7 * 
y b X-r-^ 6 <D&® £i£LWfctb*mffl? -5 „ 

[ 0 0 5 7 ] 

b R <7 X l RfefcDOi&ltCtlL/c^^Sy^f t-h^i^t§ti7Stfi8 
© <fc 5 fC & 3 0 20 
[ 0 0 5 8 ] 

0 8 ti , 07O7n-^-^-h{c*j^^^x7 i -y^'{cs-r5saa«fra<D^flj 

* % x ^ 1 ft £ fc 0 ©^ffi(c«B L fc # ^ = h £ LTitSffeS. 

[ 0 0 5 9 ] 

* ^ m & m k *» s gg ft St ■ k & n a? , 0 7 &c ^ -r £ ? tc , r^^johw-w-?*- 
Axitiicitsiiiii (S703) t , myticm? zmm ( s 7 o 4 ) ^2ooiy 

^ieK (S7 1 Ot, S7 1 lRtf S 7 1 2, S7 1 3) T II SB L T ft ? & g # & S , 30 

mm<DMw<tfcM m LfcmmmmRV z ouwtf^F^ x-z & z o ^mmmm<Dm^, b ft 

Xf - 5 , Z^^FXf-^e, f-+y?ign#'y h (1 1 , 1 2, 1 3) , ffi. 
iiSSTxry h 1 0, :fc«fctf*ft5©Mfl5*I^W3-£Sfc«><0{W»6B (4 0 2, 4 0 3 
» 404) J; 9, il&f^fOiA (S70 1) i&^XAf fy^ (6C) fc«#LT 

(S702) , 7 ? * * > bttm - y xwm&fi^ (S703) > m a m m t c s 

7 0 4) , * LTKJtiaa (S 7 0 5) £)S& L, I^ffllft^^f£•>XA2 0^«#t5 
<7X/N?--v-y*5C£, »S«0iRfc*^*>^-3OlKjftiMLT«»«*iaiKL (S 
706) , (S707) , »>X^«&*@lK-rS ( S 7 0 8 , S709) 0 

[ 0 0 6 0 ] 

aSO^-fSy^ft - MC33VT, *SttacDN+l^S<D^X/N^7"7'f'^>MhlBiJ 40 
xU7K«l&-r5IIt ( S 7 0 1 , S702 : X f 'V T'S^ ti i 7 ^#I<D C i: ) , ff 

MfflIS'»A,fiNttSO?'XA*77'i'^>hl|-illxiJ7*>5I3iexiJ7lc*2St«j!il 
( S 7 1 1, S 7 0 4 , S7 1 2) i: , Rft&JiiS^ON-ltfcSO^XM*, JDtHJ 

7 , *^&«ta»iaiiR«e«i^-+>^-3o i e m m t % t& a c s 7 1 3) t , a ra jib l. fc jr as 
© ffi ffl) j: *) m ?ij ic m a * n £ . 

[ 0 0 6 1 ] 

«J3SfcK?-Sl$IB©|H|»!*|8|;6C4:»z:J:?>, ^IgOiHiI^^ «® C J: !) X - 7* y h 
[ 0 0 6 2 ] 

Sfc, HSC^-fS^ffir-Ucfe^T, NftgO^x/^fift-rSMJ-Xrt^ N 50 
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[ 0 0 6 3 ] 

ZtDfcib, £cBQ£tt$JftiaM0 5ti* 0 9 A CSt i 5 47 n-f t- Kc J: >) , # 
ftJSUgfl (40 1-404, 406, 4 0 7 ) <D W) ft * ±W ft IC ftlWT Z> fz £> <D 7 7 > £ £ 
fiSL, C©^'7>*j«/'c-r«}:5K#»Jffli»aAf*W*»JfP**fT-rSo X x -y 7° 

s 9 o i Kfe^t, <? x m +r ^ x ^ , & ft u# rs ( a ft ft © js a* « ) 4 2«S)tift^ss 

i#MW» 4 0 5tt, H4 CCfxtSSISPffli ( 4 0 1 - 4 0 4 , 406, 40 

7) ts*t5iff^7y c « * ar , ffliA^^f^T i, saiB^iiBiT2T«ii%r5 10 

- f) ^t*L (S 9 0 2 ) , cn^rSttT^SiJ^lgP (4 0 1-4 0 4, 406, 407 
) It , 7f7^S 9 0 2 T£)SSnftift^7ytLfi£t\ Jl i* ft & ftl $P £ fir -T £> fc *6 <9 
* ft ( 0!l A tf , 5ttiA?:^FIT 1 ?jait*ft»C, X -r - 5? * IE ft) T S in » , X 3S /< * 

[ 0 0 6 4 ] 

il©<i;9 4@9 AfDffllii, 0 9 B {C ^ f <fc 5 fC , * >y h "7 — * 9 0 O^/t-LTfifM 

igi 9 0 5 t, ^^^jpsp 4 o 5 tfmm* lt, *ftKfi©»fl::/7 v^sMtp*©* 

(9 0 1 -9 0 4) *>545ftl7-<>i:fc^t, §l^iloH^7y^^l)t81 

[ 0 0 6 5 ] ^ 

WlffiWLfei:*!), # ^ ^ J£ «Hc 3 $ « « ii ft g » (c J; ft T =? 4 * 

v hftmRzfmyt&mt. , ^ m ? <i t # nj fri ^ & d , ^ s #t j3uc <t t> , 1^11 

[ 0 0 6 6 ] 

£ fc , # H M iHc S , S^ilT-B, lilSTa^^h 1 0 RTSfrmgiW 4 1 
0, ft « ffl 9P $k W 4 1 1, S$M»il4 1 2 * » BJti U 7rt«W<0*«tStElt 

[ 0 0 6 7 ] 30 

<mmm i > 

^xttmt&zv z o *mmmicm-?mi$.(D^i&m i a 1 ocito * m m m 

icis^TTrsLrcffitft (04 A : H4 Ai:B-o^JH*^tfWSnT^«lig*EBBLT 
fiBim***^*) If « , ->x;\ft7^6C?:77^^yMt-ixiJ7frf.I) 1 txiJ7 
tc » 33S T * IB K: , SIMifax-y h l 0fr5}fcara*tfxM^*y*K:M-FS-&T , >x 

LT, l«i'J7lcfe^T, fxnf t-y ?^Sl-r««»ii2 l * K UK c © 

mmmm 2 1 ©isiiotioxAf fy^tfistsi^ssiitLT, 7xa%ih 

EltinLTt d <D m , MMT:xx>yhio«&a^«2icDMft;&fi : 

5 <fc 5 k , «a»i»»4 0 4fc«t»)S!lw*n*. *^^^JiT-ti, f»$i$?g)tiy 40 

[ 0 0 6 8 ] 

< ^ M 2 > 

s^*tt i^s^x/xz o?:iaitKj;!)iti^<Di)g«2^, Hi iic^-r a mm 
nrcmmmiimmmmw; x>i< 2 3 ^a?siHiiRgHB2 6^^-LT^afSiniR 

^y7 2 8tJ;t)lHliR^n> lil?>^9i:l^n§ 0 50 
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[ 0 0 6 9 ] 

* I? B m 2 V It , S^O»^i:*2.S»(D*5:(SI«(c i OltC tt, -7X 

m a $ t J: k> a t m m m- m ic it < r , $ a k s -r & b# is % *i <t -r 3 c t # ri m ic * § 0 

[ 0 0 7 0 ] 

< m. m m 3 > 

x U 7 E 9 x a L T ^ fc ^ , 01 2(C^tJ;^cI^Xf-v , 5 0i:77^^>h 

Tt<fcl/^o 10 
[ 0 0 7 1 ] 

01 2 (a) a, ?sar«to«^i:iH]iRtciiB-r§«^^0i i <D^mm 2 T*7jkLrcmi$.<D 

<D «t t , ©ffl^^tecnfClSS^tii.fc© 0IJ x. t£\ 0 1 2 (b) ICttsZ tt 

StfcD, 77^^> Mtilx'J 7*>5S)txiJ 7E77^^>hXr-i/*6 0 £ ft £ 

6 0 CKlIS^iTtSi^lcLTti^o 
[ 0 0 7 2 ] 

# m #y c± > >7x/N^^^^«r««p-r§, 7 7^^> ost;s3txf-y 

[ 0 0 7 3 ] 

< ^ M 4 > 

StftKJ:*ilS±»*^afcLT, 77-f^>MHIxiJ7Stf*3txiJ7tfitJ5jlil 
lc R H? "T f& «f £ 9 Rfc -T 3 tc ib ic , 7^-f^^hstSiJx>J7i:S^x'J7 T ^jili$n/ciajif 

mm^ffl t lt (duim?- * ^ 't - 2 9 fticmtf . &rc, mmw.&M ■ mxix-v r zmmm 

®i&f&m* v > 3 0 1 rtKiStt > iaW^-ir>^-29i:Blil , rsci:fc«J:0, jftSIK 
®IR» «*Wf©fifiRtf ffig±#fc:«fcSK»tfj1>afc LT> 7 5 -f * > h St jfl'J x V 7 R tf 

(0 1 3 ) o 

[ 0 0 7 4 ] 

^K±a!L/c:®7t^«^*iJfflLfc^sii*7VWXCDiaig7 0 n-tr7.^»iB^t-^o 01 4 It 
[ 0 0 7 5 ] 

-7], CJXAlg) T?ttJ/ij3V*iDtt8*l^T9XA48It«, X 

X 7" 4 (^XM/DtX) atJlStlftfn, ±t2ffl«Lfc-?7.^i:'7X^;&/B^T, 40 

) Bftllfciftfn, Xf -y7 4!C<i;oTfffi?tifc')XAi&i^T¥lftf -^fttS 

77ty7"'Jig ( # -< > y 9 , # > r ' f y f ) > ( =f- 

7^MA) ^OffliTTXg^^-tyo Xt»;76 ( tft «E ) T«Xf 7 7* 5 T-ff 1^ tx/i¥» 

*f/W^<C^*L, £ tij # ( X x-y 7 7 ) t5. 

[ 0 0 7 6 ] 

±I2Xfyy4<D')XAyptXtt«T©Xf7 7'^|[t-So •y-x/N©SH£r®Hfc£# 
£>7.7"-y7\ 'JxASiplclgll^^ItSC VDXT7 7", •7X/N±tCl|1l^^«(C c fc 



(14) 
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x /\ fc m ft m * m flj -r 5 u v x hiiaixfy^, ±§sittMLfe«^afeiitej:oTii»^^ 

^ £ x <y y y X x -y :7\ lyfy^i^/uT^giftoftl/i;^ h £r K 0 Mt < W 7. V 
ildXf7 7'o cn5C7fy^**!)iSLff4UtKJ:oT, -7 x ± fc £ a 0 gg 

[ & x ± <d m m ar fti ft i 

[ 0 0 7 7 ] 

* 3 o 

[ 0 0 7 8 ] 

[® i] ftXicftv %mmJ53£(»nytm&(om®m%mm*7K-r® 

[02] 0 1 fc*tf*»3fe««0ffia©*n*«lfl**7n-^ + -hT***o 
[03] 0 1 ©I)taiCil)txiJ 7 K ^ T 1 ftOxndlitcgtS^F^St 
0 T* J 5 o 

[04 a] 2|c«w©»3a*^ssjgS8<o«fi!t«:«iiswfc^'rH-eifeao 

[04B]««©n--7^>?\ 7 5 -T * V 1- tf ff , «a«iT, 771"^^ httlx'J 
M n # >y hSIfxf-->*<Di^^it@Tfe5 0 

[04 c ] mmzftim? &rctb<Dfflffl7'ti y ?m-v&z>o 

[04D] ^!A^t7^6C (5C) OfI»««IB«t/^tHT?J6 5, 

[04 e] 7 5 -< * > h st my x u r t g ft x u 7 i: mmm®i& • gixijj^itii? 

•?> o 

[05] (a) fre> (g) ti> X YTI^Cfe^T, B4 ACgr77'l'^yhttii'J 

7Rtf«3txiJ7fcfett«f +y *I2n#y b 77>f^h^f-^- X 6 B , 

77^*>'hX7 i -^6, glXf-^'^-XSB, I)tXf-'>*5, *LT»iS»WT 

[06] jKSM©«T«aa%Siw-r50-e«s o 

[08] 0 7O7n-f + - hiCtet^^Xf7 7KSt§j!llBfra<D»fl;5> ^iaI 

[09A]®7^^H^sij^i-r5fc46<D»{ty^>'So : »i^/^->o^s{cM-r55as^ 

[09 b] * >y h7-*fc»ttrs«7fci6«©«j«*»iii§"r5BiT?a55. 

[01 o] nft*tii£&;i>'7x/N2 o.*»»?s»ciSf«fi!t<oa£jBOTi t^tH-e«s, 

[01 i] mftnm t & & y 2 o zmmmicm?ffii&(D^Bm 2 & 7r,-tm-v & % o 

[0 1 2] BJie*f^i:«:S'7X/N2O*^S}KJCjS-r*^(D^}Bfiaj3«r^-r0Tfe5o 

[01 3] um^ \ >• ^- tmmmmw&m^ * > ^-<DMi&m*jrs-rmr° $> & o 

[0 1 4] fi#T^UXOi#W§l!I7n^X©7o-^i1-0T*$5o 

[ 0 0 7 9 ] 

1 : Iifaz7 h 

2 : L/f 

3 : ffi 'b *S ^ U > X 

4 : mytmw*w 

5 : S ft X -r - 3> 

5 C : ^iAf t7? 

6 : 77-l'^l-Xf-^ 
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